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Loss index (8 M) Reslenosis rate (%) 
Gr-H 0.25 -I- 0.21 24 
Gr-L 0.60 ± 0.26" 93" 
*p < 0.01 vs Gr-H 
In conclusion, the low levels of CN expreSSion in SMC contribute to a high 
dsk for restenOSiS at the late stage after DCA. These results indicated that 
local delivery of recombinant human CN gane may prevent the coronary 
restenosis in human. 
~ Changse in Myocardial  Perlusion After Coronary 
Anglopiasty Viaualized by Three Dimensional 
Contrast Echocardlography 
Adc A. Aiazian, Jaap Hamburger, Folkert J. Ten Cate, Patrick W. Serr~js, 
Jos R.T.C. RoalandL Thoraxcenter, Erasmus University and Univers,~ty 
Hospital, Rotterdam, The Netherlands 
Aim of the study:To assess the result of the interventional treatment by the 
recently developed technique of three dimensional (3D) myocardial contrast 
echocardiography (MCE}. 
Methods: In 12 patients (pts) (9 male, 3 female, mean age 52 ± 10 years) 
with chronic total occlusion of one of the major coronary arteries (right, 
coronary artery (RCA) in 10 and left anterior dascendenco a~tery (LAD) 
in 2 pts) three standard apical views were studied by MCE. During MCE 
senicated Iopamidct was injected into the RCA and subsequently into the left 
coronary artery (LCA). Following successful recanalizutJon of the occluded 
artery MCE was repeated and a 16 segments 3D celour coded perfusion 
map reconstructed by a dedicated workstation (Axle), 
Resuits.~epresentative example of 3D left ventricular posterior views fol- 
lowing RCA injections in a patient with a RCA occlusion, Dark areas show 
the segments with low opacitication. In pts with RCA occlusion ~ of the 
segments changed their supply from LCA to RCA; 17=,= after PTCA obtained 
the flow from the RCA while the collateral supply from the LCA still existed. 
In pts with LAD occlusion 25% of the segments changed their supply from 
RCA to LCA and 18=/o received the flow both from LCA and RCA after the 
intervention. 
Bct'ore PTCA ARcr PTCA 
Conclusion:Three dimensional MCE can be used to assess the results of 
coronary angioplasty, 
LOw Molecular Weight Hepedn, Revipadn, in 
Prevention of RestenOsls ARer FrCA: Results of 
the REDUCE Trial 
Karl R. Karsch, Melitta B. Preisack, Ra0ul Bonan, on behalf of the REDUCE 
Study Group. University of TObingan, Germany 
Revipafin, a low molecular weight hapafin, has been found to be a potent 
antiproliferalive compound es/de from its anticoagulant effects In in vitro 
and in vivo experiments. We have conducted a randomized, double-blind, 
placebo-controlled, mullicenter study to evaluate the effects of revipadn 
for prevention of restenosis after PTCA. The study was performed in 30 
european and canadian clinical centers. Six hundred and twelve patients 
with native coronary artery obstructions suitable for single lesion coronary 
angioplesty were recruited, 306 patients receiving reviparin as a bolus/24 hm 
infusion followed by a 28 days s,c. application, and 306 patients receiving 
unfrestionated heparin bctus/24 hrs infusion and 28 days s.c. placebo. Using 
the intention-to-treat nalysis for all patients, 102 pts (33.3=,=) ofthe revipann 
group and 98 pts (32%) of the control group have reached a pdmary clinical 
endpoint (myocardial infarction, re-PTCA, bypass surgsry, death; NS), Acute 
events within 24 hrs occurred in 3.9% of the revipadn group and in 8.2=/,, of 
the control group (p = 0.027). No difference in late loss of minimal uminal 
diameter was evident between both groups. 
Conclusions. Even high dosage treatment with revipadn did not prevent 
restenosls aftor PTCA. However, them was a 52% reduction in acute events 
in the reviparin group as compared to the control group, a result which 
compares favorably to the reduction of acute events in the HELVETICA and 
EPIC thai. 
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~ Calcium Dependent ;,litde Oxide Synthase Activity 
Is Decreased While C~ciam Independent Nitric 
Oxide Synthase Actlt~tW Is Increased in Aorta of 
Rats With Congestive Heart Failure (CHF) 
Qingping Feng, Xiangru Lu, Jeremy $'~4t, David G. McCormask, 
J. Malcelm, O. Arnold. Victoria HOSpI~ University of Western Ontario, 
London, Ontario, Canada 
The activity of calcium dependent (censf~u~e) nitric oxide eynthase (cNOS) 
and calcium independent (inducible) iNOS determines NO release. It has 
been demonstrated that stimulated vascular NO release is decreased while 
basal release of NO is increased in CHF. However, changes in vascular cNOS 
and iNOS astivities have not been fully described in CHF. We hypothesized 
that decreased stimulated endothalium-depesdent vascular elaxation is due 
to decreased cNOS activity while iNOS activity is increased in CHF which 
accounting for increased basal NO release. 
CHF developed in rats 4-6 weeks after left corerlanj artery ligation (infant 
size 43 + 1.3%, n = 23). Sham-operated rats sewed as controls (n = 26). 
Relaxation of aortic rings to acetylchaline was signif'mantiy reduced in CHF (p 
< 0.01 )with no difference in response to nilroprusside. The activity of chiOS 
and inducible NOS (iNOS) was determined in homogenized aortic tissues by 
measuring the conversion of [3H]L-arginine to pH]L-dtru,ine in the presence 
of calcium or EGTA/EDTA (2-4 rats/assay), eNOS activity was significantly 
decreased in CHF (9.4 =t: 3.1 vs, 23,4 :E 3.5 pmot/min/mg, p < 0.05) while 
iNOS was significantly increased (30.2 ~ 8,9 vs. 13.2 :l: 4.1 pmol/min/mg, p
< 0.05). 
Thus, aortic cNOS activity is decreased while iNOS is increased in CHF 
and may account for differences in stimulated NO release and basal NO 
release in CHF. Modulating NOS activity may be an important herapeutic 
target in CHF to improve endothelial function. 
IS Exercise Training Beneficial to the Failing 
Canine Heart? 
Koji Tedaka, Jie Wang, Gang-Hua Yi, Mathias Knasht, Richard Stannatt, 
Daniel Burkhe~. Columbia University, New York, IVY 
Exercise training (ET) improves funCtiOnal status of patients with heart failure 
(CHF). To determine whether such a banatit may be related to an effect of 
ET on intrinsic LV properties, 9 dogs were inatmmented fcr measurement of 
LV pressure and with pacing wires. CHF was induced by rapid venthcolar 
pacing for 4 wks. FNe of the dogs were paced and exercised (CHFEx) on 
a treadmill {4.4 km/hr, 2 hre/day). The other 4 dogs (CHFc) were paced 
and kept sedentary. Hemodynamic measurements made in an awake setting 
(see Table) revealed that compared to baseline, dP/dtm-~ decreased in both 
groups but the decrease was signilicantiy less in CHFEx. In contrast, end- 
diastolic pressure (LVEDP) of CHFEx was med~ lower than in CHFc. 
B~elh~e CHFc , , CH~x 
LVdP/dtmax (mmHg/sec) 3280 ~:380 2es0~: 100' 2690 ~: 270"t 
LVEDP (mmHg) 4d:2 16:1:1" 8 ~:3"t 
*p < 0.05 vs. Base.e. tp < O.0S vs. GHFc 
m 2°1 
. . . .  5o  10o  
LV Vo lume (ml) 
After the in vivo studies, the hearts were isolated while pen'used with blood 
from a support dog, Hearts of 5 body weight matched conlmt dogs were 
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